Inflammation or pain during neonatal development can result in long-term structural and functional alterations of nociceptive pathways, ultimately altering pain perception in adulthood. We have developed a mouse model of neonatal colon irritation (NCI) to investigate the plasticity of pain processing within the viscerosensory system. Mouse pups received an intracolonic administration of 2% mustard oil (MO) on postnatal days 8 and 10. Distal colons were processed at subsequent timepoints for myeloperoxidase (MPO) activity and growth factor expression. Adult mice were assessed for visceral hypersensitivity by measuring the visceromotor response during colorectal distension. Dorsal root ganglion (DRG) neurons from adult mice were retrogradely labeled from the distal colon and calcium imaging was used to measure transient receptor potential vanilloid 1 (TRPV1) and ankyrin 1 (TRPA1) responses to acute application of capsaicin and MO, respectively. Despite the absence of inflammation (as indicated by MPO activity), neonatal exposure to intracolonic MO transiently maintained a higher expression level of growth factor messenger RNA (mRNA). Adult NCI mice displayed significant visceral hypersensitivity, as well as increased sensitivity to mechanical stimulation of the hindpaw, compared to control mice. The percentage of TRPA1-expressing colon afferents was significantly increased in NCI mice, however they displayed no increase in the percentage of TRPV1-immunopositive or capsaicin-sensitive colon DRG neurons. These results suggest that early neonatal colon injury results in a long-lasting visceral hypersensitivity, possibly driven by an early increase in growth factor expression and maintained by permanent changes in TRPA1 function. Ó
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Introduction
Early experience has been shown to have a profound impact on the prevalence of functional bowel disorders. Restricted fetal growth (birth weight < 2500 g) significantly increases the incidence of irritable bowel syndrome (IBS) and a birth weight less than 1500 g accelerates the age of symptom onset [9], most likely due to an immature gastrointestinal tract at birth [10] . Gastric suctioning at birth, most commonly performed in response to respiratory distress, has also been associated with functional bowel disorders later in life [4] . Outside of the gastrointestinal tract, noxious stimulation in the neonatal somatosensory system, whether due to circumcision [56] or routine heel lancing [36] , can produce both short-term and long-lasting changes in pain processing [25] .
Animal models have been employed to study the impact of early experience in both somatic and visceral sensory systems.
Neonatal stress in rats, generated by either maternal separation [7] or unpredictable shock [58] , produces many of the symptoms observed in IBS patients, including visceral hyperalgesia [20] , enhanced colonic motility [52] and increased epithelial permeability [6] . Nerve growth factor (NGF) [5] and corticotropin releasing factor [52] have been implicated in the initiation and maintenance of altered colonic sensitivity and permeability. Directly irritating the colon of neonatal rats by using either noxious stimuli, e.g. mustard oil [2], 0.5% acetic acid [60] , or balloon distension [2, 35] produces adult visceral hyperalgesia, as well as changes in the sensory innervation of the colon. These changes include an increase in the number of hypogastric nerves that respond to colonic distension in adults [35] and an increase in protein expression for transient receptor vanilloid 1 (TRPV1) in dorsal root ganglion (DRG) neurons innervating the distal colon [60] .
TRPV1 is widely expressed among DRG neurons innervating the colon [18, 48, 57] , bladder [27] , pancreas [24] , stomach and duodenum [62] . Disruption of TRPV1, either by genetic deletion or pharmacological blockade, diminishes baseline viscerosensory input [11, 30] and reduces inflammatory-induced visceral hyperalgesia [29, 30, 42] . 
